A l lORNi;^' LXJC'Ki: T NO. ()r5"5 n414 PAl IiN T 

( l .WirS 152^)) Serial No, 09 ^3(1.043 



lov the comcniencc of ihc l:\aiiiincr. all pending elainis are presented below. No 
amendments are made. 

1. (Fre\i(nisl> Aniendecl) A method for forming a eonduetixe pattern lor a 
semieonduetor de\ lee. eomprismg: 

patternmg a mask la\er out\\ardl\ trom a eondueti\e la>er ol the 
semieonduetor de\iee. the patterning defming portions of the eondueti\e la>er where \ias 
through the eonduetix e la\ er are desired; 

exposing the semieonduetor dexiee to a plasma using a plasma deposition 
reactor, the plasma conxerting the unmasked portions of the coi^.ductixc Ia\er intu a 
compound; 

exposmg the semiconductor device to a treatment process, the treatment 

process selcctix eh' remo\ ing the compound: and 

w herein exposing the semiconductor dev ice to a treatment process comprises: 
exposmg the semiconductor de\ ice to a substantiall> inert atmosphere: and 
heating the semiconductor de\ice to between 3(H) and 800 degrees (Adsius 

w hile the semiconductor de\ ice is exposed to the substantialK' inert atmosphere to remo\ e 

the compound. 

2. (Original) The method of Claim 1, w herein the condticti\ e la\ er comprises a 
copper material. 

3. (Original) 'fhe method of Claim I. further comprising remoxing the mask 
la\ er from the semiconductor de\ ice. 

4. (Original) fhe method of Cdaim 3. wherein remoxing the mask laxer 
comprises remox mg the mask lax er after remox ing the compound. 

5. (Original) fhe method of Claim 3, xx herein remox ing the mask laxer 
comprises remox mg the mask laxer before remox ing the compound. 
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6. (Previously Canceled) The method of Claim 1. wliercm e.xposing the 

semieonductor de\ ice lo a treatment process comprises: 

e.xposmy the semiconductor dcMce to a substantially inert atmosphere; and 

heating the semiconductor de\ ice to between 300 and 800 degrees Celsius to remox e 

the compound. 



7. (Original) The method of Claim I. lurther comprising proMdmg a ban 
layer betu een the conductiN e material and a substrate of the semiconductor den ic 



aiTicr 

ICC. 



S. (Original) The method of C\ 
comprises a copper material, and uherein exposing the semiconductor dcMce lo a plasma 
comprises exposing the semiconductor de\ ice lo a chlorine-containing gas. 

(Original) The method of Claim 8. uhcrein the compound comprises a 
copper chloride material, and uherein exposing the semiconductor dex ice to a treatment 
pi-ocess comprises exposing the semiconductor dcMce to a hydrogen chloride solution to 
remo\ e the copper chloride material. 

H'. (Original) The method of Claim 1. wherein the mask layer comprises a 

photoresist malerial. 

11. (Previously .Amended) .-\ method for forming a conductl^e pattern for an 
electronic de\ ice. comprising: 

forming a conductive layer outwardly from a substrate of the electronic dcMce: 
patterning a mask laxer outn ardl.N from the conductiN c ia>er. the patterning delining 

portions of the conductn e la> cr u here Mas througii the conductu e lax er are desired: 

exposing the electronic dcMce to a plasma using a plasma deposition reactor and at 

least one other gas selected from the group of inert gases and nitrogen, the plasma conx ertmg 

the unmasked portions of the conductiv e la> er into a compound and the at least one other gas 

enhancing the conversion into the compound; 
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in a separate process from forniing the compound, cxposmg the electronic de\ ice lo a 
u-eatment process to selecti\ el\ renio\ e the conipound: 

remo\ ing the mask la> er from the masked portions of the conducli\ e la\ er: and 
w herem exposmu the electronic de\ ice to a treatment process comprises: 
exposing the electronic de\ ice to a suhslanliall> mert atmosphere: and 
heatmg the electronic de\ ice lo betw een 300 and 800 degrees CVHsius w hile 
the electronic de\ice is exposed to the sLihstantiall\- mert atmosphere to renune the 
compound. 

12. (Original) The method of Claim 11. wherein remoxing the mask la\er 
comprises remox ing the mask la\ er before remo\ ing the rompound. 

13. (Original) The method of Claim 11, wherein fon-ning a conductive layer 
comprises forming a copper la\er outwardK from the substrate. 

14. (Original) I he method of Claim 11, wherein the plasma comprises a gas 
ha\ mg an element selected from the halogen group of elements. 

15. (Original) The method of CTaim 11, further comprising prov iding a barrier 
la\ er betw een the conductix e la> er and the substrate of the electronic de\ ice. 

l(v (Original) The method of Claim 11, wherein exposing the electronic dcMce 
lo a plasma comprises controlling the exposure of the electronic de\ ice to the plasma to form 
a subslanliall> perpendicular interface between the masked conductive material and the 
compound. 

n. (Original) fhe method of Claim 11, wherein patterning a mask la\er 
comprises patterning a photoresist laver oulward]> from the conductive laver. 

IS. (Original) A method for forming a conductive pattern for an electronic 
dev ice. comprising: 
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masking a portion of a conductiv e layer of the electronic deMce. tiie masked portion 
of the condiieti\e la\er defining the conducts e pattern; 

exposmu the electronic dev ice to a plasma and at least one other gas selected from the 
uroup of inert gases and nitrogen, the plasma converting an unmasked portion of the 
condL.clive layer into a compound and the at least one other gas enhancing the conversion 
into the compound: and 

m a separate process from forming the compound, exposing the electronic dev ice to a 
treatment process, the treatment process selectiv elv- remov ing the compound. 



I'A (Original) The method of Claim IS. wherein masking a portion of 
tivc la_\er 

conductive laver. 



a 

conductive layer comprises depositing a nhoioresisi hn or r^,,t„ .„-,ii,, r_ „„...: ., 
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20. (Original) The method of Claim 19. further comprising removing the 
photoresist layer alter removing the compound. 

21. (Original) The method of Claim 19. further comprising removing the 
photoresist laver before rcmov ing the compound. 

22. (Original) The method of Claim IS. wherein exposing the electronic device 
to a plasma comprises exposing the electronic device to a plasma, the plasma comprising a 
gas having an element selected tVoni the halogen group of elements. 

23. (Original) The method of Claim 22. wherein the plasma comprises a 
clilorine-contaiiiiim ^as. 



24. (Original) fhe method of Claim 22. wherein the plasma comprises a 

broniinc-coiitainiim Lzas. 



2S. (Original) The method of Claim 22. wherein the plasma comprises a 

nuorine-containinu ^as. 
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20. (Original) The method ofClaim 22. uherem the plasma eompnses an iodine- 
contain iiig gas. 

2^. (Original) The method of Claim IS. u herein e.xposing the eleetromc de\ ice 
to a plasma comprises conliolling the exposure ofthe electronic device to the plasma to form 
a substantially peipendicular interface betueen the masked conductive material and the 
compound. 

2S. (Original) The method of Claim IS. wherein the conductiNc layer comprises 
a copper material. 

29. (Original) The method of Claim 28. wherein e.xposing the electronic device 
comprises exposing the electronic dcMcc to a plasma, the plasma comprising a chlorine- 
containing gas. the plasma converting the unmasked portion ofthe conductive layer to copper 
chloride. 
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30. (Original) The method of Claim 29, wherein exposing the electronic d. 
to a treatment process comprises exposing the electronic dcMce to a lixdrogen chloride 
solution to remo\ e the copper chloride. 

31. (Original) .A method for forming a conductive pattern for a device, 
comprising: 

patterning a mask la>er outwardix from a conductixe la\er ofthe dexice. the 
paliermng defining portions ofthe conductne layer where vias through the conduct.xe layer 
are desired; 

exposing. b\ a plasma deposition reactor, the de\ ice to a plasma, the plasma 
coinerlmg the unmasked portions ofthe conductixe layer into a compound; and 

exposing the dcMce to a treatment process, the treatment process selectixelx 
remo\ ing the compound. 
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32. (Frc\iously Amended) A mcihod for forminLZ a conducii\e patiern for a 
dc\ ice. comprising: 

patterning a mask la\er out\\ardl\ from a eonduetixe la\er of the de\ ice. the 
patterning dellnmg portions of the condueli\e Ui\er where \ ias through the conductiv e la\er 
are desired: 

exposing tlie de\ ice to a plasma hav ing an energ\ le\ el of appro\imalel> 30 
\ olts or helow. the plasma conv erting the nnmasked portions of the conductive laver into a 
compound: and 

exposing the de\ ice lo a treatment process, the treatment process selectiv elv 
remov ing the compound. 



